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(57) A passive emanation device 1 emanates a volatile liquid
5 containing one or more active materials, wherein the
active material comprises at least one of: a fragrance,
insecticide, fungicide, pesticide, sanitising material and/or
pharmaceutical. The passive emanation device
comprises a housing 2, a volatile liquid reservoir 4, one or
more capillary tubes 7 in non-valved fluid communication
with the reservoir at one end thereof, a nozzle 8 located

at the end ofeach capillary tube(s) remote from the
reservoir wherein each nozzle is in non-valved fluid
communication with each capillary tube(s); and an
emanation substrate 6, wherein the housing is arranged
to support the reservoir, capillary tube(s) and nozzle in
spatial arrangement over the emanation substrate. The
emanation substrate can be made from any natural or
synthetic material that is capable of at least partially
absorbing the volatile liquid. A method of providing a flow
rate of volatile liquid between 0.1-500 mL/hr onto the
emanation substrate is also claimed.
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Vaolalile Liquid Ensnation Device

Fleld of the nvention

The present invention relates to a volatila liquid emanation device wherein said volatile fiquids
comprise active companents.such as fragrances, Nsecticides, fungicides, pasticides, sanitizing
materials and pharmaceuticals are provided, and particulatly the presentinvention relates to a

passive, non-powersd volatile Hiquid emanation device.

Background
Conventional passive smanation devices for volatile liquids typieally work by exposing @ one side

nf a permeabis membrane to a reservoir of the voiatife iquid. In such membrang-containing

emanation devices, the membrane isin constantoontact on one side thefeof with the liquid and
gxposed o the sxternal environment an ity ather side. The contact between the volatie liguid
and membrane causss the membrane o uptake the liquid by capillary action and/for diffusion,
thus permitting the emanetion of the liquid by svaporation from its surface exposed to the
anvironment. Whilst such devices are simple o construct they contain several drawbacks, some

of which are identified below.

One drawback, particularty with the smanation of i frashenars is that of & phenomenon calfed

"habituation”. Habituation is when users of a continuausly emanating air freshener gat so used to
the fragrance of the air freshener that they become unable to notice it after a period of time. This
is problematic in particular with non-automated air frashening devices where the user is given no

visual clues as to whether the device is emanating a fragrance or not.

A further drawback associated with devices having s membrane in constant contact with & volatile
material, such as a volatile liquid air freshenar, is the phenomens of vacuum bulld-up. The
vacuum builld-up phenomena can ocourinside the housing due 1o the wetled membrang baing
unable © allow sufficiend flow of aif tharethrough it order to egualise the drop in prassure inside
the hoiising caused by the emanation of the valgtila material. This pbuild-up phenomens can

cause uracceptable perdonnance probiams with such a davice from a consumer perspeciive,

in the fisld of air freshening it is generally praferted (6 use a volatile liguid fragrance/air freshener
comgprising several companents. These components often possess differant volatilitiss which can
tead fo-emission problems. in devices having a mambrane in constant-contact with tha volatile
Hauid, an accurulation of volatile liguid components with the lowaat comparative volaliliies can

accur leading o an undesirable non-uniform emanation profile for the liquid.
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By either or both cases of build-up phenamena and accumulation of low volatifity componants, the
evapdration rate, and thus the emanation rate, of the volatile liguit adopls the grofile shown i
Fig. 4.

Evertually the emanation rate may reach equifibrivm {dashed fine) where the rate of evaporation
of sach individual componant of the valatile fiquid away from the membrane swface is squivalent

to the rate of deposition due to diffusion and the device cannot maintain any further vanuum.

& further drawback with known passive volatile fiquid emanators is that prolanged exposure of the
volatife liquid o a wicking material, such gs a membrans or the fike..can cause fractionation over
time duetovarious factors such as the wicking material having a limied porosity affecting liguid
ransier rales/evaporation rates which, in twm, can change the character andfor intensity of the
volatile liquid being emanated. Changes in character of emanated volatile fiquids is pariculary
rigticeable for fragrances wherein common wicking matarials cause the ‘high notas’ of a fragrance
to be evaporated when the wicking matenial is fret exposed to the fragranced liguid, and the Tow

notes’ are evaporated thereafter which affecis the user’s experiznce.
Accordingly, it is an abject of the present invention fo provide @ device thatis capableof
addrassing the sbovemantioned perfernance drawbacks and other drawbacks that will be

appreciated by a person skilled in the art.

Summary of Invention

According to & first aspact of the presert invention thers is provided therefore a passive

emanation device for emanating a volatile liquid containing one or more active materials wherein

thie active material comprises atleast one of: a fragrance; an insecticide; 8 fungicide; a pestivide;

a sanifising material; andiora phamacettical;

and wherein the passive emanation device comprises:

a hausing;

‘a volatile Hquid neserolr,

ahe of More capitiary tbes in fluid communication with the reservolr atone end thereof wharein
said one or mare capillary tubes anmg in non-valved fluld comnunication with tha raservair;

a nozzle located at the end of the or each capiilary jube{s) remote from the reservolr whergin the
or each nozzle is in non-valved Ruld communicaton with the or sach.capdllary tube(s); and

an emanation subsirats;

wherain the housing is arranged to support the reservolr, capilary ube(s) and nozda{s) in spatial

arrangement over the emanation substrale.

2
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in the contexd of the present invention "non-valved” should be undersicod as meaning that that
componant of the device has ne mechanizal feaiures which enable it o fegulate or adjust the flow

of liquid thergthrough.

i the context of the present invention "passive” should ba undersinod as meaning thattat the
device Is operable withouta power source or some oiher means which drives the emaration of
the volatile fiquid; in other words the device of the present invention only reguires gravity in ordar

shanate volatile Hquid.

According to @ second aspectof the present invention there i3 provided therefare a passive

emanation device comprising:

a heagsing:

2 volatite liguid reservoirholding a volatile liquid containing one or more active materials wherein

the aclive material comiprises at least ane of: a fragrance; an insecticids: a fungicide, a pesticide;
a sanitising material; and/or a phamaceulical;

ang of more capiilary tubes in fuid commuriication with the reservoir af ane &nd thereof wherein
said-one or more capilfary tubes are in non-valved fRiid communication with the reservoir;

a nozzle located at the end of the or sach capilary fube(s) remote from the reservol wherain the
or each nozzle is in nanwalved fluid cemmunication with the or each capillary tube(s); and

an emanation substrate;

whereln the housing is arranged to suppart the reservoir, capillaty tube and nozzle in spatial

arsangemani over the emanalion substrate.

Accarding to & third aspact of the present invarition there is provided therefore a delivery
machanism for a passive-emanation device according to the first agpect of the presant inventian,
wherzin the delivary mechanism is connectable, praferably releaseably connectable, i 8 hausing
of the passive emaratien device and whergin the delivery mechanisi comprises:

2 volatite Bquid reservelr holtding a volatie tiguid containing ong or more active materials whersin
the active malerial comprises atleast one of! & fragrance,; an insecticids; a fungicide; a pesticide;
a sanitising maievial; andior a pharmaceutical;

one or more caplliary ubes i fluid comnmuunication with the reservolr at one snd thergof wherein
said onhe of more capillaty tubses ate i non~valved fluid communication with he reservair;

anazzie located at the end of the or each capillary tube(s) raimaote frony the reservoir wherain the

‘or each nezzle is iy non-valved fuid communication with the or each capllary tubs(s),

According to a forth aspect of the present invention there is provided a method of proviging a

novmal flow rate of volatite Houild between substantiaily 0.1 - 800gLhr o o an emanation
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substrate, whergin the method comprises the steps of placing & davice accarding to the second
aspect of the presentinvention it a location where smanation of the volatite liquid is dasired and

causing the normal flow of Hguid from the devics toward theemanation subsirate.

The non-valved arangsment may provide a device that once the liquid is allowed to flow from the
resenvair the liquid will flow substantially continuausly fram the reservair into e capillary Wibe to
{he nozzle and on to the emanation substrate ata nomnal flow rate of between substantialiy 0.1 -
800uLr, and preferably batween substantially 1 - 50pb/hr. This normal flow rate has,
surprisingly, been found to represent the optimal rale to emanate the volatils liquid to ensure
satisfactory emanation thereof whitstminimising the onset of habituation fo the volatile iquid. The
mass of each droplet is praferably between substantially 0.1 - 500mg, and more preferably

batwaen substantially 0.5 - 70mg.

The inter-relationship of the various components of the deviceidstivery mechanisnt is critical in

arnsuring that the desired hormal flow rate and droplet sizs is achiaved.

The reservoir s praferably substantially cornpletely enclosed 1o pravent the evaporation of volatile
liguid therefrom. The reservoir is preferably provided with a vent hole that can be opened fo
permit the flow of volatile quid from the reservoir without the build up of negative pressure of &
vacuunt in the beadspace of the reservolr. The vent hole is preferably provided in a side wall or
an upper caver of the reservolr above the max height of the volatile fiquid retained therain to
permit air to vent into the headspace of the reservair above the volatie iguid. The venthale is
preferably provided with an area of betwesn substantially 7.9x107 - 1.8x10%mm®, and even miore
preferably with an ares of betwesn substantially 0.8 - 3.1mm?. The vent hole is praferably
substantially cylindrical and provided with a diameter of between substantially 0.1 — S0nwn, and

avert maore preferably with & diameter of between substantially 1 — 2mm.

The vent hole may be govered by a removabile seal member such that, oncd operied i shalt
remain open. Altematively, the vent hole may be covared by a re-sealable sealing member which
can be openad and re-sealed as desired by the user to, in effect, turn he amanation of volatile
liquid from the device betwesn a binary on and off position but without providing a user with the

ability to select & position therebetween which could alter the normal flow rate.

The reservoir may be sized to retain a volume of volatile liquid between substantially 0.1 ~ 500mi,

and preferably betwean substantially 10 ~40mil.

4
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Thia regarvolr may be shaped such that the valatile liguid head height therewithin is between
substantially 0.1 - 100cm -and praferatly between substantially 3 -~ 10om; he liguid head height
is defined within the context of the presant invention as baing the height of the liquid from the

nozzie to the hquid-air surface in the reservoir.

The deviceidelivery mechanism may be providad with a mechanical boost maans which is
operable to increase the flow mite of the volatile fiquid from the normal flow rade to ar sahanced

flow rats.

Preferably the meachanical boostmeans is in the form of an air pump connected to the resenvoir
which allows a user to pump air into the headspace of the reservolr ta increase the air pressure
thereof o at least temporarily increase the fow rate from the normal flow rate fo'the enhanced
flow rate; once the user ceases further pumpirig the normal flow rate will resume once the air

pressura in the head space equalises over a period of ime.

Alternatively an auxiliary flow route for the volatile liquid may be providad, sald auxiliary flow route
being operable io being openad by a user to Increase the flow rate i the enhanced flow rate
before being closed and the flow rate being retumed to the nomal flow rate: The ausiliary flow
roule may be provided in e form of an aperfurein the reservoir, possibly conneciad Yo a conduit,
wherein the flow of volatile liguid Serethrough is-contratled by & valve that can be manipulated by
auser. The auxliary flow route would preferably be provided with a liquid exit orifice located

subsiantially above the emanation subsirale.

The auxiliary flow route may be connacted to a-auxiliary reservolr of velatife liquid which is

adjacent to but not in liquid carmmmunication with ha rasenvoir,

The enhanced flow rate may be betwesn substantially 2 ~ 50 times greater than the nommal flow
rate, and preferably between substantially 2 — & times greater than the normal flow rate.

The resarvoir may be provided.in any shape, howsver, a subsisntially Sylindrical shape is
preferred. For subsiantially cvindrically shaped reservairs thay may be provided with a diameter
of between substantially 1 - 50cm, but preferably with a diamstar of between substantially 4 -
som, and may be pmvided with a depth of batween substantially 8.1 ~ 100cm, bul préferably with

a depth of between substantially 0.5 - 2om.

Preferably at leasta portion of the reservolr is tranaparent {o permit & user i see the levsl of

volatile liquid held within, preferably substantially all of the reservoiris fransparent.

5
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Preferably the devices/delivery mschanisms acoording to the prasent invention are provided with

a single capillary connzcted o the resarvoir.

Tha or aach capiilary fubs is preferably made of glass o plastic-and may'be substantially
cylindrical although it could be provided in numarous ofer gesmetric shapes. The capillary
twbe(s) is praferably of 8 uniform shape and cross-sacton throughoutits length. The capilary
tube{s) may be provided with a langth of between substantially 0.1 ~ 50cm. and preferably with a
tength of betwean substantially 3— 10cm. In the most preferred embodiment the capillary wube(s)
is/are substantially ovlindrical and providzd with an internal diameter of between substantially 1 -
1000w, and prefarably with an infemal diameter of betwoen substantially 75 - 100sm.

The capillary tube{s) may be provided with a filler to ensure that any contaminants in the volatle
fiquid do not inadveniently cause a blockage to liquid entering and moving along the capillary

during use. thus, potentially affecting the flow rate.

The nozzle(s) isiare preferably providad with a substantially circular exit orifice having a diameter
of betwean aubstantially .01 — 100mm, but preferably has a diameter of between substantially
{4 ~2mm. The nozzle{s)may be provided wilfva cap {0 ensure that no volatile tiguid is lost

therefrony prior i use by a user,

The volatile liquid for use with the device/delivery machaniam of e present invantion preferably
possesses the atleast one of, or more preferably two of, or mosi preferably at three of the
follawing propertigs:

- viscosity between substardially 0.1 — 100¢P, and preferably betwaen substantially 1 — 5cf;

- density between substantially 0.1 — 10g/id, and prefarably between substantially 0.8 — 1. 1giL,;

~ average swiace tension beiween substantally 7~ 100mN/m, and preferably between

substantially 1 — 50mN/m.

The emanation subsirate may be made of any suitabla material that may caplure the valalile.
fiquid droplat, prefarably the emanation substrate s made from a matads! that is capabie of sl

least partially absorbing the viodatile Siguid,

The housing is prefarably provided in theform of an open framework which s sonfigured to
suspend the resarvoir such that the capillary and nozzle are held direcily abova a substantially
central paint of the emanation subshrate. Whilsl an open framework Is preferred sincs a user will

be able to monitor the progress of valatile liquid fom the reservolr throught the capillary tuba and



22 07 11

cutof the nozze on o the emanaton substrate, the framework may be totally or partially
enclused to improve the safe operation of the device by preventing a user from being abls o
intarrupt the flow from e Hiquid froot the nozele to the emanation subsirate.

The preferrad volatile liquid used with the device/delivary mechanismimeathad of the present
invention is fragranced liguid for use as an air freshener. The present invention has been found
to be particularly advaniageous compared with known emanation methods due o the nakre of

fragranced volatile liquids.

Briet Description of the Drawings

Embodiments of the invention. will now b describad, by way of example only, with raference to
the following drawings in- which:

Fig. 1 illustrates a side sectioned view of an emanation device;

Fig. 2 illustrates a parspeciive view of the emangiidn device; and

Fig. 3 iliustrates a perspactive view of a delivery mechanism for a passive emanation device,

Description of an Embodiment

Figs. 1 & 2 llusirate an passiveremanation device 1 which ia generally arranged to have a
hausing 2 provided in the Torm of framework 3-supporting a reservoir § which contains 3 quantity
of volatite liquid 6. The reservoir 4 is suppariad over an emanalion substrate 8, The reservair is
provided with a capillary tube 7 which extends from a substantially central portion of the reservoir
4 toward the emanation substrate 8. Al the remiote end of the capiliary tube 7 is iocated & nozde.

& from which, in use, volatts liquid will drop towards the emanation substrale §.

Specifically the device 1is a passive emanatoras it is not powered by any form of propudsion or
motor or eleclviclly efe, rather it simply relies an He farcs of gravity to be operable and provide a
normal flow rate. The device 1 i3, importantly. non-valved in that therg ars no mechanical
features of the delivery mechanism which can be altered 1o reduse the noral flow rate of iquid
from e reservoir 4 to the smanation substrate 8 once the fiquid has baen allowed to flow, thus
ensuring that the device is operating at an optimum flow rate or not nperating atall. The optimurn
flow rate {the normal flow rate) for this device is 0.1 - 500wl hir, but preferably the rate is betwesn
substantially 1 - 0plhr. This optimum flow rate is, ideally, achievisd whilst maintaining the roass
nf esclt droplet at between substantially 0.1 - B00mg, and but preferably betwaen subslangally
0.5 - Y0mg. Clearly the inter-relationship of the various components of the device 1 is aritical in

ensuring thatl this optimum Row rate and dropletmass isachisved.
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Asshown in Figs. 1 & 2 the reservolr 4 is substentially completely srclosed which acts o prevent
gvaparation of volatite figuid % tharefrom. The resetvolr 4 has a venthole § that can be opened ©
parmit the flow of volatile fiquid § fron the reservoir 4 without the bulld up of negativae pressure or
2 vaouum in the headspacs of i reservolr. The venthols 9ls provided in the upper cover of the
reservoir, The venthols 8ls coversd by @ re-sealable sealing memiber 10 which operatas via a
screw thread mechanism o allow it to be brought inie and out of sealing engagement with a

upper surfaca of the vent hole 8.

The reservair 4 may be sized o retain a volume of volatile liquid between substantially 0.1 —
500mt, butin Figs. 1 & 2 itis sized to retain hetween substantially 10 ~ 40mi, The volatie liguig
head haight therewithin may be betwash substantally 0.7 ~ 10090, butis shown as being

between substantially 5 — 12am.

The raservoir 4 may be provided in any shape, however, Figs. 142 show the reservoir 4 fo ba
substantially oylindricat with a disametar of between substantially 4 ~ 8cm and a depth of between

suibstantially 0.5 — Zem.

The framework 3 is of an open configuration so that it does not obscure the reserveir 4 which is
transparent, thus permitiing a user o seé the level of volatite liquid held within, The capillary tube
7 is also transparant which allows the user to monitor the progress of liquid therethrough on its

joumey toward the smanation substrate 8.

The capiffary fube 7 is shown as heing made of giass and having a substantially uniform
cylindrical shape having an intarnal dismeler of betwesn substantially 75 - 100um and a length
between substantially 3~ 10cm. The capillary tube 7 ends at ite lowsrmast portion with the

nozzie 8 which is shown as having an exit orifics between substantialty 0.4 — 2mm. The nozae is

shown as being surrounided by a capillary housing 11 which providas additional safaty for the

operation of the device but ensuring that the potentially delicate capitlary tube 7 and nozzle 8 can
not be accidentally interfered with by a user during normal operation. Furthennore, the capitary
housing 11 offers the nozzle 8 a degres of shiglding from air currents surrounding which may
affect the fow rate of volatite liguid droplets leaving the nozzle. Although not shown, the capiflary
housing 11 and/or the nozzle 8 may be provided with a cap 1o ensure that no volatile liquid is lost

therefrom prior {o use by a user.

The emanation subsirate 6 could be made from any natwral or synthetic matesial thatis al least
parfially sbsorbant but is shown hereas being made from a natural material which is at least

partially absorbent so that it can emanate the volaiie liguid nver a pralonged period and, alsa,
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ansure that the liquid dropped thereon does notramainin drop form resistant o evaparation dus

to the surface tension thereof.

Fig. 3 shows a delivery mechanism 12 which consists of a reserveir 4 which holds a quantity of
volatile fiquid 5 covered by a cap of the like {not shown), the reservair 4 having a capillary tubs 7
ferminating in a nozzle 8. The delivery mechanism 12 could be used as a il wherein itis

replaceabla within the housing 2 onge the reservelr 4 held therewithin has been exhausied.

Examples are now dascribed which Hlustrate the interoperation of the various parameters
required to produce a device having the optimum flow rates callied for n te devices of the

prasent inveniion.

Examples 1

DRI IR

Capillary Langth %6 mm
inner Capillary Diameter 100
Npzzle Diameter 1.4 mim
Dirop weight F11.5mg
Resarvair Volume P30 mL
ifragrance)
Liguid Head Height {fram 56.6 mim
nuzzle tp to top of lguid)
Reservoir Dlameter® & om
Reservolr Dapth 108 ¢
{fragrance)”
Vent Hole Diameter 1 mm
Fragrance Viscosity i 32¢F
Fragrance Density - 0.89 giL
Fragrance Sudace Tension | 26.8 mNim
Flow Rale 207 ubdhr
Example 2
Caplllary Length *Oﬂ mm
nner Capillary Diameter - 100 um
Nozzle Diameier L 59 mm
Drop weaight 29 mg
Resarvoir Volume 30 mL
(fr‘agm ree)

| Liguid Head Height (from C110.6 mm
nozzle lip to top of quusd )
Reservoir Diamelar™ g em
Reservolr Depth 1.08 cm
{fragrance)* |
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Yent Hole Diametar L lmm
Fragrance Viscosity 32cP
Fragrance Density 0.88 giL.
Fragrance Surface Tension | 26.8 miN/m
Flow Rate 268.7 ubdhr

Both devices from examples 1 & 2 were operated for a continuous period until the fragranced
valatile liquid was exhausted and both devices.consistently producad the flow rates and drop

weights described shove.

All of the features disclosed in this specification (including any accompanying claims, abatract
and drawings), and/or all of the steps of any method or process so disclosed, may bie combined
i any combination, except combinations where atleast some of such fealures andlor steps are

mufually exclusive,

Each feature disclosad in this specification (including any accompanying claims, abstract and
drawings) may be replaced by alternative features serving the same, equivalent or simitar
purpase, unless expressly stated otherwise. Thus, unless expressly stated othatwise, each

feature disclosad s one example only of a generic series of equivalent or similar features,

The invention is not resiricted fo the details of the foregoing embodiment(s). The invention
aextends o any novel one, or any novel combination, of the features disclosed in this specification

{including any accompanying claims, abstract and drawings), orte any noval one, or any novel

combiation, of the steps of any method or process so disclossd.



Claims

1. A passive emanation device for emanating a volatiie liguid containing one ar more active
materiais wherzit the active material comprises atleast ong of: a fragrance; an nsecticide; a
fungicide; a pesiicide; a sanitising material, andlor a pharmaceutical;

and wherein the passive emanation device comprises:

a housing:

a volatils fiquid reservais;

one or more capifary tubes in fluid communication with the reservoir at one end thereof wherein
said one or more capillary tubes are in nan-valved fluld commuiiication with the reservoir;

a nozzle located at the end of the or each capillary tube(s) remote from the reservoir whersin the
oreach nozzle is in nor-valved fluid cormimunication with the or each capiiary ibe(s); and

an emanation substrale;

wherein the housing is arranged to support the reservolr, capiliary tube(s) and nozele(s) in spatial

arrangement gver the emanation substrate

2 A device scrording 1o claim 1, wherein the device is configured to allow liguid on fo the
emanation substrats at a nomal flow rate of betwesn substantiaily 0.1 - 500wl and praferably

hetween substantially 1 ~50ulr,

3. Avdevice according to claitn 1 or claim 2, whersin the device is configured o allow the
mass of each liquid droplet o be between substantially 0.1 - 500mg, and preferably between

substaniially 0.5 - 70mg.

4, A device according o any preceding claim, wherein the reservolr is provided with a vent
hole.
5. Adevice according to claim 4, whiersiy the vent hole is cavered by a re-sealable sealing

memberwhich gatt be opened and re-sealed.

8. A device according lo any nreceding claim, wherein the reservoirissizad to refain a
volume of volatite liquid between substantially 0.1 — 500ml, and preferably between substantially
10 — 40mid.

7 A device according o any precading claim. wherein the reservoir issshaped such that the

volatle liquid head height therewithin is betwsan substantially 0.1 — 100cm, and preferably
between substantially 3 — 10cm.

11



8. Adevice according fo any preceding claim, wharein the resgnvair is substantially
eylindrically shaped and have a diametar of between substantia iy 1 — 80cm, but prefarably
between substantially 4 - 8cm, and have a depth of between substantially 0.1 ~ 100cm, but

preferably helwesan substantially 0.5 — 2cm.
8. A device according to any preceding claim, wherein a single capillary tube is provided.

10. A device according to any preceding claim, wherein the capillaty tube(s) is/are provided
with & length of between substantially 0.1 - §0cm . and preforably with a fength of between
substantially 3 — 10gm.

11. A device according fo any preceding claim, whevein the capifiary tube(s) isfars
substantially cylindrical and provided with an interiial diameter of betwesn substantially 1 -
1000um, and preferably with an interal diameter of between substantially 75 - 10Dpm.

12, A device according to any preceding claim, wherein the nozzle(s) isfare provided with a
substantially circular exit orifice having a diameter of between substantially 0.01 ~ 100mi, but

proferably has a diameter of betwesn stbstantialty 0.4 — Zmm,

13 A device aocording to any preceding claim, whergin the emanation substrats is made
from a matarial that is capable of at least partially absorbing the volatile liquid.

14. A device acearding to any preceding claim, wherein the housing is provided in the farm of
an open framework which is configured to suspend the raservoir such that the capiliary and

nozzie are held directly above a substantially central point of the eranation subsirate.

15. A delivery machanism for a passive emanation device according to'any preceding olaim,
wherein the defivery mechanism is connectable, preferably refeaseably connactable, to a housing
of the passive emanation device and wherein the delivery mechanism comprises:

a volatite Sguid resatvolr holding a volatile fiquid containing one or more active materials wharein
the active material comprises atleast one of: a fragrancs; an inseclicide; a fungicide; a pesticide;
a sanitising matarial; andfor a phamaceutical;

one or more capiilary tubss in fluid communication with the reservoir 8t one end thereof wherein
said one or more capillary tubes are in non-valved Ruid communication with the resarvair;

a noezle locaied at the end of the or each capillary tube(s) remote from the reservair wherein the

or each nozzle i8 in nonwvalved fluid communication with the or sach capillary uba(s).



16. A passive smanation device comprising:

a holsing;

a volatite liquid reservolr holding a volatile liquid comdaining one or more aclive materials wherein
the active materiat comprises at least ong of a fragrance; an insectinide; a fungicide; g pesticids;
& sanilising material’ and/or a phamaceutical:

ong or mors capillarytubes in fluid coromunication with the reservair at one end theveof whereln
said ong or more capiifary ubes are in non-valvad fiuid communicaiion with the reservoir;

a noazle located at the end of the or sach capifiary tube{s) remate from the reservolr wherein the
ot gach nozzle is in non-valved fluld communication with the or sach capillary tube(s); and

arn emanalion subsirdie;

wharein the housing is arrangsd o support the raservol, capillary tubs and nozzle in spatal

arrangement ovar the emanation substrate,

17. A mechanism or device according to either claim 15 or ofaim 18 respactively, wherein the
volatile liguid passesses the at least ane of, ar mare preferably tweo of, or most preferably all threa
of the following propartias:

~wisgosity beiween subsiantially 0.1 — 100¢P, and preferably between substantially 1 - 8¢P;

« density betwaen substantially 0.1 — 10gA., and preférably behween substaniially 0.8 —1.1g/;

- average surface tension between substantially 1 —100mN/m, and preferably between
substantially 1 —50mN/m,

18. Amaeathod of providing a fow rate of volatile liquid between substantiaity 0.1 ~ 800gi /e on
o an emanation subsirate, wherein the method comprisas the steps of placing a device
according o claim 16 in a location where emanation of the volatile figuid is desired and causing

the flow of fiquid from the device toward the emanation subsirate.

18. A passive emanalion device substantially as described harein and with reference to the
I

drawings.

et
1o
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